IN VIVO EFFECT OF FLUORIDE-SUBSTITUTE APATITE ON RAT BONE
Different types of calcium phosphate compounds are commercially available for medical and dental applications as bone substitute materials. Biological apatites contain several kinds of minor components such as carbonate (CO 3 ) 2-, magnesium (Mg 2+ ), and fluoride (F -) in enamel, dentin, and bone. It has been reported that F ion and F-substituted apatite promote osteoblast proliferation and inhibit osteoclast cell activity. The purpose of this study was to investigate the in vivo activity of F-substituted apatite (FAp) on rat tibia. Apatites of unsintered calcium deficient apatite (CDA) and FAps with low, medium, and high F concentrations were implanted in rat tibia for 1 and 2 weeks. Implanted tissues were embedded in paraffin blocks, stained with hematoxylin-eosin, and observed histomorphometrically. Results indicated that, in rats, low F apatites induced better and faster new bone formation in vivo compared to CDA. Therefore F as a minor element in bone was found to have a positive effect on bone formation in vivo.
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the rate of absorption of fluoride and lead to aggravation of its toxic effects. The effects of fluoride on gastric emptying and intestinal transit were studied in the mouse using a carboxymethyl cellulose (CMC) solution as a non-nutrient meal. The participation of the cholinergic and nitrergic systems in these effects was also evaluated. Oral gavage with 5 mM NaF had no significant effect on gastric emptying and intestinal transit of the CMC meal, whereas a decrease of gastric emptying (-33%, p<0.05) and an increase in intestinal transit (+20.7%, p<0.05) were observed with 20 mM NaF. Atropine injection also induced a significant decrease of gastric emptying. Combined treatment of atropine with 20 mM NaF brought about a further, but not significant decrease in gastric emptying. N-G-nitro-L-arginine methyl ester (L-NAME) treatment with or without oral administration of NaF decreased gastric emptying. Atropine treatment significantly depressed intestinal transit from 56.5% to 37.7% in the absence of NaF and from 70.1% to 42.8% in its presence. In contrast, L-NAME administration either alone or with fluoride increased intestinal transit (p<0.05). The present results suggest that fluoride alters gastrointestinal motility, an effect that may partly involve the cholinergic pathway. 
DENTAL EFFECTS HOW DOES FLUORIDE AFFECT DENTIN MICROHARDNESS AND MINERALIZATION?
Fluoride (F) has been a useful instrument in caries prevention. However, only limited data exist on the effect of its long-term use on dentin mineralization patterns and microhardness. The objective of this study was to evaluate the influence of tooth F concentration ([F]) and dental fluorosis (DF) severity on dentin microhardness and mineralization. We collected 137 teeth in Montreal and Toronto, Canada, and Fortaleza, Brazil, where the mean levels of water F were 0.2 ppm, 1 ppm, and 0.7 ppm, respectively. Teeth were analyzed for DF severity, dentin [F] , enamel [F] , dentin microhardness, and dentin mineralization. Dentin [F] correlated with DF severity; enamel [F] correlated with dentin microhardness and dentin mineralization; DF severity correlated with dentin microhardness. Genetic factors (e.g., DF severity) and environmental factors (e.g., tooth [F] ) influenced the mechanical properties (microhardness) of the teeth, while only the environmental factors influenced their material properties (e.g., mineralization). Fortaleza teeth were harder and less mineralized and presented higher dentin [F] values. Montreal teeth presented lower levels of DF when compared with both Toronto and Fortaleza teeth.
HEALTH/TOXIC EFFECTS IN HUMANS EFFECTS ON PROTEIN AND mRNA EXPRESSION LEVELS OF p53 INDUCED BY FLUORIDE IN HUMAN EMBRYONIC HEPATOCYTES
In this research we investigated the effects of protein and mRNA expression levels on p53 induced by fluoride in human embryo hepatocyte L-02 cells. The protein and mRNA levels of p53 in L-02 cells were measured after in vitro cultured L-02 cells were exposed to sodium fluoride at different concentrations (40, 80, and 160 µg/mL) for 24 hr. The cell survival rate of L-02 cells in the high fluoride group was significantly lower than that of the control group. The protein expression levels of p53 in the middle and high level fluoride groups were significantly higher than in the control group and increased with increasing fluoride concentration. The mRNA expression levels of p53 in the fluoride groups were markedly higher than in the control group. The mRNA expression level of p53 in the high level fluoride group was, however, lower compared to the middle fluoride group, but similar to the low fluoride group. These finding suggest that fluoride can decrease the L-02 cells survival rate and induce protein and mRNA expressions of p53; however, there is no consistency between the protein expression level of p53 and the mRNA expression level.
HEALTH/TOXIC EFFECTS IN ANIMALS EFFECTS OF CHRONIC INGESTION OF SODIUM FLUORIDE ON MYOCARDIUM IN A SECOND GENERATION OF RATS
Possible effects of long term exposure (6 months) to sodium fluoride (NaF) through drinking water on the morphology and biochemistry of myocardial tissue in second generation adult male rats were investigated. Wistar strain female and male rats were reared until the second generation of rats was obtained, during which they were given 1, 10, 50, and 100 mg/L NaF in drinking water. Of the second generation, 28 male rats were divided into four groups and had the same treatment. All the second generation rats were sacrificed and autopsied at the end of the 6 months. In the samples of myocardial tissues, the levels of fluoride and the activities of principal antioxidant enzymes were determined, and a histopathological examination was conducted. Significant histopathological changes were found in the myocardial tissue of rats treated with 50 and 100 mg/L NaF. These were myocardial cell necrosis, extensive cytoplasmic vacuole formation, nucleus dissolution in myosits, swollen and clumped myocardial fibers, fibrillolysis, interstitial oedema, small hemorrhagic areas, and hyperaemic vessels. Additionally, the increased activities of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), catalase (CAT) and thiobarbituric acid-reactive substance (TBARS) levels were observed in the myocardial tissues of rats treated with 10 and 50 mg/L NaF. On the other hand, the activities of SOD, GSH-Px, and CAT decreased, but the TBARS levels increased in the myocardial tissues of rats treated with 100 mg/L. The present results revealed that prolonged ingestion of fluoride through drinking water, particularly at high concentrations, induced significant histopathological and biochemical changes leading to myocardial tissue damage.
RAPID UPTAKE, METABOLISM, AND ELIMINATION OF INHALED SULFURYL FLUORIDE FUMIGANT BY RATS
Sulfuryl fluoride (SO 2 F 2 ) is a structural fumigant gas used to control drywood termites and wood-boring beetles. The pharmacokinetics and metabolism of inhaled SO 2 F 2 ) were evaluated in male Fischer-344 rats exposed to 30 or 300 ppm 35 S-labeled SO 2 F 2 for 4 hr. Blood, urine, and feces were collected during and after the exposures and analyzed for radioactivity, 35 Slabeled fluorosulfate and sulfate, and fluoride (urine and feces only). Selected tissues were collected 7 days post-exposure and analyzed for radioactivity. During and after unlabeled SO 2 F 2 exposures, blood, brain, and kidney were collected and analyzed for fluoride ion. SO 2 F 2 was rapidly absorbed, reaching maximum concentrations of radioactivity in both plasma and red blood cells (RBC) near the end of the 4-hr exposure period. Radioactivity was rapidly excreted, mostly via the urine. Seven days post-exposure, small amounts of radioactivity were distributed among several tissues, with the highest concentration detected in respiratory tissues. Radioactivity associated with the RBC remained elevated 7 days postexposure, and highly perfused tissues had higher levels of radioactivity than other nonrespiratory tissues. Radioactivity cleared from plasma and RBC with initial half-lives of 2.5 hr after 30 ppm and 1-2.5 h after 300 ppm exposures. The terminal half-life of radioactivity was 2.5-fold longer in RBC than plasma. Based on the radiochemical profiles, there was no evidence of parent 35 SO 2 F 2 in blood. Identification of fluorosulfate and sulfate in blood and urine suggests that SO 2 F 2 is hydrolyzed to fluorosulfate, with release of fluoride, followed by further hydrolysis to sulfate and release of the remaining fluoride. 
METHANESULFONYL FLUORIDE, AN ACETYLCHOLINESTERASE INHIBITOR, ATTENUATES SIMPLE LEARNING AND MEMORY DEFICITS IN ISCHEMIC RATS
Methanesulfonyl fluoride (MSF), a highly selective CNS inhibitor of acetylcholinesterase, has recently been demonstrated to promote improvement in cognitive performance in patients with senile dementia of Alzheimer type. Because a similar cognitive impairment may accompany stroke, we investigated in the present study whether treatment with MSF could produce beneficial effects in adult rats subjected to an experimental stroke model. SpragueDawley rats received transient 60 min intraluminal occlusion of the right middle cerebral artery (MCAo) and were given i.p. injections of either MSF (1 mg/kg at 24 and 48 h postMCAo and 0.3 mg/kg thereafter every other day) or the vehicle, peanut oil, for 4 weeks. Behavioral tests and biochemical assays were performed at 28 days post-surgery. MSF treatment produced about 90% inhibition of acetylcholinesterase in the brain. Ischemic animals that received the vehicle displayed significant elevated body swing biased activity (84.8 ± 10%) and significantly prolonged acquisition (398 ± 62 s) and shortened retention (79 ± 26 s) of the passive avoidance task. Interestingly, while the ischemic animals that received the MSF exhibited elevated body swing biased activity (87.7 ± 8%), they performed significantly better in the passive avoidance task (255 ± 36 s and 145 ± 18 s in acquisition and retention) than the vehicle-treated animals. Moreover, whereas brains from both groups of animals revealed similar extent and degree of cerebral infarction, the MSF-treated ischemic animals showed more intense immunoreactivity, as well as a significantly higher number (10-15% increase) of septal choline acetyltransferase-positive cells than the vehicle-treated ischemic animals. These results show that MSF, possibly by preserving a functional cholinergic system, attenuated stroke-induced deficits in a simple learning and memory task.
